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Figure 1: System sizing curve
Figure 2: Variation of the Yearly Mean Radiation
Figure 3: Increase in the requirement for storage
Discussion
During the time period 1974-1990, there is an 
increase in the minimum number of storage 
days required in order that the system operates 
without shedding load (Figure 1). In fact, by the 
end of the 25 years we need almost twice the 
number of storage days than during the first 
years of this period.
The corresponding decrease in the yearly mean 
solar radiation values during this period is not so 
pronounced (Figure 2), which means that it is 
the change in the correlation of the day-to-day 
radiation values, which lead to deeper 
discharges of the battery. Therefore, as it 
appears from our data, although the average 
irradiation changes little, there may be a 
systematic change in the ‘persistence’ of low 
solar radiation values over longer period than 
hitherto.
Conclusions
• A new methodology may be needed to predict 
the future battery state of charge for the design 
of PV systems. 
•The use of longer radiation data series is 
expected to show a variation in the profile of the 
battery state of charge, which can be possibly 
characterized statistically and incorporated in 
sizing.
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Introduction
Virtually all PV system-sizing algorithms today 
are based on the statistics of solar radiation in 
the past. The sizing methods1,2,3,4,5,6,7,8, either 
use long-term monthly average radiation values 
or daily series of solar radiation data. However, 
meteorological evidence together with solar 
radiation series9 are beginning to emerge that 
indicate that past data may not provide all the 
clues to the future patterns. The aim of the 
present work is to examine the validity of this 
assumption, and demonstrate the sensitivity of 
the system output to the solar radiation 
conditions along the years. 
Objectives
•To introduce a new sizing approach
• To examine the effect of the long-term solar 
radiation profile, on the corresponding profile of 
the battery state of charge
Methodology
In place of the traditional methodology based 
on LLP, an alternative methodology is 
suggested which determines the reliability of 
supply in terms of the duration of system 
operation without loss of load.
Results
The profile of the battery state of charge of the 
system was obtained using 25 years of daily 
solar radiation data from 1974-1990 as an input 
in a long-term model, and assuming constant 
system efficiency. 
